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ABSTRACT
The growth and quality of lettuce were evaluated in a plant factory system with three types of artificial lights including fluorescent lamp (FL), light-emitting diode (LED) and external electrode fluorescent lamp (EEFL). Air temperature, relative humidity, CO2 concentration, and wind velocity in the plant factory system were maintained at about 25℃, 60%, 400 ppm, and 0.5 m·s by those under EEFL 9000K. In contrast, the lowest fresh weight was observed in plants grown under FL. The number of leaves showed the same trend as fresh weight. There was no significant difference in both leaf area and photosynthetic rate among plants grown in different light sources, although they were relatively low in those under FL. The contents of phenolic compound and total flavonoid were highest in plants under FL and LED but lowest in those under EEFL. In conclusion, the EEFL promoted growth in lettuce compared to FL although the growth response varied depending on the types of EEFL. Thus, EEFL can replace FL considering production-cost and energy saving in closed-type plant factories. Further studies are needed on the growth conditions such as temperature, light intensity, and relative humidity to increase antioxidant chemicals in lettuce grown in plant factories. 
